O

US005162783A

United States Patent 9 [11] Patent Number: 5,162,783
Moreno (451 Date of Patent:  Nov. 10, 1992
[54] INFRARED TOUCH SCREEN DEVICEFOR A  Primary Examiner—Ulysses Weldon

VIDEO MONITOR Assistant Examiner—Doon Yue Chow

[75] Inventor: Mario Moreno, Durham, N.C. [57] ABSTRACT
(73] Assignee: Akzo N.V., Netherlands An infrared touch screen device that is externally adapt-
[21] Appl. No.: 627,229 able to a video monitor for serving as an input device to
. a computer connected to the monitor. A bezel is
[22] Filed: Dec. 14, 1990 adapted to be releasably secured over a viewing end of
L. a video monitor. A plurality of infrared emitters are
Related U.S. Application Data disposed along the bezel to form a grid of vertical and
[63] Continuation-in-part of Ser. No. 556,098, Jul. 23, 1990, horizontal infrared beams in the interior space of the
abandoned. bezel when the emitters are activated. A plurality of
[51] Int. CL5 e G09G 3/02  infrared sensors are disposed along the bezel. Each
[52] US.CL e 340/712; 340/706;,  sensor is optically aligned with an oppositely disposed
341/31 one of the emitters. An activating circuit is mounted on
[58] Field of Search ....................... 340/706, 709, 712;  the bezel for sequentially activating, in a predetermined
341/31; 250/221; 718/18, 19 sequence, respective ones of the emitters. A scanning
. circuit is mounted on the bezel for sequentially scanning
[56] References Cited the sensors in a sequence corresponding to the predeter-
U.S. PATENT DOCUMENTS mined sequence, the sensors each producing output
4,413,314 11/1983 Slater et al. wocooocrerreseren. 340/712  signals corresponding to the presence and absence, re-
4,678,558 6/1987 Beckes et al. ..ocveveverererennene. 340/712 spectively of an infrared beam emitted by an oppositely
4,695,827 9/1987 Beining et al. oo, 341/31 disposed infrared emitter. A communication device
:;?Z’ggé gﬁ %ggg 153353‘9 et al s 23% %} couples the output signals of the sensors to an input port
,812, 16133 31, - SN :
4841141 6/1989 Ouchi ... 2s0/221  ©f @ computer connected to the monitor.
4,893,120 1/1990 Doering et al. .... 340/712
4,904,857 2/1990 Ando et al. ........ 340/712 *29 Claims, 24 Drawing Sheets
v .
30 | 8-BIT MICRO- ——————| PROGRAM |.- 38
L— CONTROLLER MEMORY
0 36 40 28 26
DATA LOOK- L.} muLIT-
SYSTEM BUS MEMORY | | BEHIND I 4 piEgen
LOGIC
U 42 :—_—__ﬂ L\ l 14
SERIAL e 32 SEQUENTIAL
COMMUNI- 18 SENSOR ARRAY
S || -
HA PERIPHERAL 10
0 44 | DECODER [~ XconTRoL
L YAXIS
RS232 DRIVERS
INTERFACE
2 1} INFRA-RED - 12
MATRIX ARRAY
HOST DRIVE-AHEAD | {1
LOGIC 16
» X-AXIS DRIVERS 4




